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Flap Management In-Service Training Course Syllabus

Objectives

• Understand basic free flap physiology and techniques of
construction

• Recognize signs of free flap failure
• Delineate between venous congestion and arterial

insufficiency
• Appropriately utilize various types of monitoring

techniques
• Identify when to page the plastic surgery or ear, nose, and

throat (ENT) residents
• Synthesize clinical exam findings to determine the likely

cause of flap failure
• Communicate effectively with other nurses, residents,

attending surgeons about the condition of the flap
• Accurately perform required assessment and documenta-

tion in the electronic health record (EHR)

Topic Information

Techniques for Free Flaps

Surface Characteristics

Inflow/Outflow

Types of Flaps

Muscle Flaps with Skin Grafts

Deep or Buried Flap

Salvage Procedures for the Failing Flap

Operative Salvage

Flap Assessment

Flap Assessment—Color

Flap Assessment—Temperature

Flap Assessment—Turgor

Flap Assessment—Capillary Refill

Flap Assessment—Flap Site Bleeding

Flap Assessment—Doppler

Flap Assessment—Notifying Physician

Flap Assessment—Room Temperature

Clinical Signs of Arterial and Venous Compromise in a Free
Flap

Basic Nursing Care

Factors Affecting Flap Survival

Areas to Monitor

Documenting—Changes in Color, Physician Notification

Supplementary Material S2

Free Flap Nursing In-Service
Instructions: Please select the best answer for each of the
following questions.

Part I: Multiple Choice

1. How many years of nursing experience do you have?
(a) 0–5 years
(b) 6–10 years
(c) 11–15 years
(d) >15 years

2. How many patients have you taken care of with free
flaps?
(a) None
(b) One patient
(c) One to ten patients
(d) Ten to twenty patients
(e) Greater than twenty patients

3. What isyournext step if youareunsureabout thecondition
of the flap? (multiple answers are correct; you may rank
your choices in the order you would perform them)
(a) Wait until the next flap check to see if the flap

worsens
(b) Consult with your charge nurse for a second opinion
(c) Call the plastic surgery resident
(d) Compare current appearance with prior photos on

the computer

4. Which is more common?
(a) Arterial thrombosis
(b) Venous thrombosis
(c) Combined arterial and venous thrombosis

5. What is normal capillary refill?
(a) 1–2 seconds
(b) 2–3 seconds
(c) 3–4 seconds
(d) 4–5 seconds

6. When is the flap most likely to present with vascular
compromise?
(a) 0–24 hours
(b) 24–48 hours
(c) 48–72 hours
(d) 1 week

7. The ViOptix machine measures which of the following?
(a) Blood pressure of the flap
(b) Hemoglobin of the flap
(c) Tissue oxygen saturation of the flap

8. In flap monitoring, which of the following is the most
important modality?
(a) ViOptix machine
(b) Clinical exam
(c) Doppler
(d) Pictures
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9. What is the most important factor in free flap salvage
(saving a compromised flap)?
(a) Patient age
(b) Preoperative hemoglobin
(c) Early operative re-exploration

10. Which of the following is NOT a part of the routine clinical
examination of a free flap?
(a) Flap color
(b) Flap Doppler
(c) Flap pH
(d) Flap turgor
(e) Flap temperature
(f) Flap capillary refill

Part II: Clinical Scenarios
Instructions: Please read the scenarios below and use them
to answer the questions that immediately follow.

Scenario A: A 51-year-old female is admitted to your unit
after bilateral deep inferior epigastric flaps for breast recon-
struction. The orders are for Q1 hour flap checks. Four hours
after the patient arrives to your unit, you notice a change in
theflap. On exam, Doppler signals are present, capillary refill
is 3 seconds on the right breast and 1 second on the left
breast. A photograph is shown.

1. Label the flap(s) in the image above with an “X”
2. What is your concern at this time?

(a) The right breast flap has arterial compromise
(b) The right breast flap has venous compromise
(c) The left breast flap has arterial compromise
(d) The left breast flap has venous compromise

3. What is the next best step?
(a) Perform a pinprick test
(b) Apply leeches
(c) Page the plastic surgery or ENT resident
(d) Continue to observe until the next flap check

4. Which of the following are signs of venous compromise?
(a) Slow capillary refill
(b) Purple, bluish flap
(c) Decreased turgor
(d) Immediate loss of Doppler signal

Scenario B: A 29-year-old male arrives to your unit after
ankle reconstruction with a free rectus muscle flap. There is
no skin paddle for monitoring and the muscle has a split-
thickness skin graft on the surface.

1. Given that there is no skin paddle, which of the following
clinical examinations are indicated?
(a) Handheld Doppler
(b) Color
(c) Capillary refill
(d) A and B
(e) All of the above

2. One hour later the muscle is cold to touch, appears
deflated, and the Doppler signal is barely audible. What
is your concern?
(a) Venous congestion
(b) Arterial insufficiency
(c) Skin graft failure
(d) Ischemia reperfusion injury

Scenario C: A 69-year-old male is examined 1 hour after
freefibula osteocutaneousflap to themandible. On exam, the
skin paddle appears pale compared with the surrounding
facial skin, there is a strong Doppler signal, capillary refill is
2 seconds, and the flap is warm. The surgical team had no
concerns about the flap at the conclusion of the procedure.
The postanesthesia care unit (PACU) nurse reports that the
exam is unchanged since the patient arrived in PACU.

1. How would you determine if the flap is having vascular
compromise or if it is still well-perfused?
(a) Call the plastic surgery resident
(b) Check the patient’s blood pressure
(c) Compare theflap color to the color of the leg donor site
(d) Place a ViOptix monitor on the skin paddle

2. The skin paddle becomes mottled with scattered petechi-
ae and looks swollen over the next 2 hours. What is the
likely cause and next step to be taken?
(a) Ischemia reperfusion injury; hyperbaric oxygen (HBO)

treatment
(b) Late arterial insufficiency; notify plastic surgery or

ENT resident immediately
(c) Late venous congestion; release sutures
(d) Early venous congestion; notify plastic surgery or ENT

resident immediately
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